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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To drive a liquid crystal 
display device with a low voltage and a low power 
consumption by allowing electrode width of shorter side 
of pixel electrodes to exceed the thickness of a liquid 
crystal composition layer and to be smaller than the 
interval between the pixel electrode and a video signal 
line. 

SOLUTION: Each pixel is arranged ion the intersection 
area (in the area surrounded by four lines of signal lines) 
of a scanning signal line (a gate signal line or a horizontal 
signal line) GU an counter voltage signal line (a counter 
electrode wiring) CL and adjacent two lines of video 
signal lines (a drain signal line or a cervical signal line) 
DL. Each pixel includes a thin film transistor TFT, a 
storage capacitance Cstg, pixel electrodes PX and 
counter electrodes CT. Electrode widths of the pixel 
electrodes PX and counter electrodes CT are 
respectively set to be sufficiently larger than values 
exceeding the maximum set thickness of a liquid crystal 

layer. Moreover, maximum values of electrode widths of respective electrodes PX, CT are 
smaller than the interval between the pixel electrode PX and the counter electrode CT. 
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bta?) s 1000—2000 A<d&&\z{ &$mw-e 
^ 1 4 0 o Am&nim) j&&ztrt>o *fcAi m& 
1 ±Rxp^<ommu\^^fi^MMd 1 &.tM 2 
ai 8t&mmn%B 2t<D&&*&zm it*> 
\c s ai a&amwug 2 ^>w*^««tt^ftv^cr 

Jgd mi&&&<Dm&*mzizft<o^<n-eh 

t> % #m®d 2 tesnm^d 1 1 r-^^**utv^ 

/eft tC3*o TV >S b <OTfc * . 

[ 0 0 7 3 ] JFffiBfclJSV^ tmmGl t±*0> 

XJMM: 9 % *Mlc, ft8RP svit **>«JMW: B 

wc«t ^ &h smu ^$piei^^ <am^#««a s x£ * x 

07 ^Tiz&tictft^h frm*m r ( m 
5 ) n> ^-h mr*>t£jmt+ mmmu-c^ 

»R<093Wf««S:je^-Tli«$HKj»SHg ( 

ie$sHg nmm<tom<ott&k . s^ori i 

l 0 0 7 4 ] « Kl/yvi»DTM» 08 ttUfc&ff^ 
(A) l«:<D¥®£:^U. ( B) tt( A) <OB - 

B^j»»c*5»t^»f®^^-ro ft**, raisittBis 

j&sSSS UBl o±«»lctta-T5 o 

[ 0 0 7 5 ] T S T d tt»aSE«HFT*>9 - Z. iCttJWWsI 

T Mb Mm&b Z X 5 EMM: 0 MM& 

lffe*tTlf^. *»««K U-T y»WTMIlhT*lfi| 

JfiffWTd ( «r«AUSKStJBlogMlft 



ft^(o^x^5iv>^Ei&sHd ( B*H3rr) laoti 

[ 00 76 ] Kl^-f >^SaS«»DTMttaW»Wll8 2 

»xi*«m#»DL t *txv**. y-b &*i$sg 

I Oft^^—^ttJCacj/^^i-SfeibtObOXfc^o 

SV1 I*4d1£cd- fcflW Btetah/cv**. 
[ 0077.) ^ y.^^SPHKl/'fy^DTM* 
X*>3lttlEi»ti:. Wfc(t*»DLi:^!CV'</Koad" 
1 , d 2 S V 1 oa**T*fl*/*3 *bT*50 . 

^SMP S V 1 co+xa^^m^g 2 KXV> 

*o r*ui. m«uav^Al ®d2^siMPsvi ^ 

-ys l xx^ $ mv>xfe$ o 

[ 0 0 7 8 ] « #IpJ«WBTCT-M» 139 ttttAmStt- 
HXfoD . ( A) l«r<0¥®£r^b, ( B) «:( A) (O 

[ 00 7 9 ] ^MlS3mEE{t^H®CL fJS»^9-fVC 
B X-Mft U X^fSl^^^C T MldSISr tbXV> 
6 o *a^<^9 >C B 1 0-blw#m^d 

i . W««d 2tra®Ufc»afc<eoXv^o wHtt> 

x*»icea$ ^iHP) #*hfi««c t (o^ft 
i , mmmd 2kni&tticimz*izxo ^ 

XV^5. 

[ 0080 ] ^l»CTMIt, ^m^g 1 (0±iC 

m^g 2X.X9* -t<0*aff«:««b. mtt*«rKCfc4?) 
K:B^J:v«»|»tIg-2T, mig'l SrHoX 

[ 0 08 1 ] ?i*5, ±aUfc*lS«X«:. 

^cB±ic»««d i ^i^ssd 2 ^«a$*ixv^ 
j^-rub.w*u5>o*ftaic 

[ 0 0 8 2 1 f X*pSK£(**MEI9B» y 

»<o^«aR^^ojiiaiHii&^3fejBia«riai o i^-r 0 
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g , b io«t tfR n&x trmntttnst* 

1,2,-3, end^^S^-r^ y^^li^i^ot 

[ 0084 ] j^£«#i»Y ( Ss*4tilB&) tt£i&«£l§!B 

vkcmw&s kx*& . B^m^x ( a#*«) rut* 

[ 0085] SUP fcil OOM^ ^^5>EU fc 

tft ^^^e^ow^^x^-rs lEi^'&tfiEiis 
[0086] « KHi^^ 01 1 i^jsno%a«^x 
»ttes«K:u, -twcrajH* -art *3«s»vg( n) . 

Vg( i) <0^iS^ma£$rl ftWMKTj: fc. Vglhi: Vg 

[oo87] wrtmEEttacarefc J: 2S£«flsi-sr. 
[ 0088 ] « S»^SC stgto«# » Sa^fiCstg 

fc&t wrtzmin-tz ttrctt. wm&Mc *tft&m 

[ 0089 ] ttffiSSCstgtt* »^7>^ 

[ 0090 ] 

[ *1 ] AVs-(C gs/(C gs+C stg+C pix)} X AV 

g 

£ r. -C, C gsf*»&h 7^nFT r^y— h mUG 
T £ y — * m^s <oB»c^S ft5 iSF£^a, c 

pixiiif^mffip x ^ zifamtec t ^ <t>riic^$ 

tf, AVs^AVgicJ:aU^m^imffi<oS>fk^v>ip^> 



CO^lfijll, ?KA&5*!u9«>8)9 #;tl$U:#ro® 

[oo9i] 6tr^ufc<tp mmor m 

mttmAs&f&kizm J:5:fc*<s*vcvv5"5h y- 

m>&vstty-v ( «x> m^vg<oj^*£#a<*5 

[ 0 0 9 2 ] « o^ic. ±5«U fc***^* 

@CO^^S UB 1 ffl0jR&;&SICOVvCI9l 2 —@1 4 

nFT sis^. ^mnm7 ^-ry — b «s^i5<^»r® 

[ 00 93 ] XmA, 01 2 

AN6 35#7*( KiS^) ^^STSPS^V^S 
UB 1 ±.\ZM&&3 0 0 0 K<DK\ -P d % Al - 
Si > Al -Ta % Al -Ti -Ta ^/ia^Ui 

g i ^r^^^y >-^«cj:i?^5o ^s^s^, y V 
ry^^-r^o -tKtrio-c. y-bm^GT, «&flr 

Ll> ^GTM, *I/U7^^CB(OSlS 

[ 00 94 ] X^B, 01 2 

flt»»WCj;5»SiWb^^AOOJgfifc«, 3%^ 
^T^^-TidJ:^ PH6 .2 5 ±0 .0 5 icfg^L 

Wimmsfr\zwsLs ub 1 5rs^u. ibittmsbe 

JS^O .5 mA/c m 2 »C^5 (w^St"S ( £lWb 

^miEi 2 5 v \zm?*> a xm&fflte ft? . ^eos^ 

ft-i-iSCL *5<t 0«miSP L 1 ±KBfflto5l 8 0 0 AtO^ 
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mnitmA o f * 

[ 0 0 9 5 ] ISC , 01 2 

im&i 400 a<di Tom*htt:ZT&mmnm& 2 * 
mt u xmmt mstt <Dtmm?&mm'imR 2 zmm 

Sg2 i»®BS:fl£/S"rS„ 

[ 0 0 9 6 ] I^D ^ 01 3 

/7 v d ^gicry ^^7^^ , ^ 
^*»AUX > RJ9#2 200 Aco^bSi RfrR 
It. ^X^CVDggK^Vtf*. tK^^St^A 
UT, ^#2 0 0 0 Atf>i M#H,SS i m&WL\i-fc.<D 

[ O 0 9 7 ] X^E , 013 

1 4£ffi/BUTN(+)M#ffi«Si Bk i M*ftStSi 
[ 0098 ] XSF , 013 
[ 00 99 ] XmG. 01 4 

§8^6 0 0 AoCr d^^-S^mMd 1 &X'<y*V 
isfkCXK) Wttf^ £ h tCj&J?#4 0 0 0 AOAl -P 
d . Al -Si „ Al -Ta „ Al -Ti -Ta 
t£Zm^md2$:X'<y?yi'y'\z£?)mfZ<> 

mwmd 2 £iaB t mm*m?=-y ^v^u. 
^mmdi^xaA^^^^re^y^v^u. 

tUk S3 mmM&£ W u ^fyJSTOT M^rMfe^ 

^^-f^sHd ( 0^-r) zte&tz. offic, K 

<+)S#iMrs i m*=Ly r * ic± *) % J — 

W^W©N(+)fi¥*{Md 0 

[0100] 01 4 

[0101U &tf'<*W NL £ IM&leII§gfeP C B 
1)@15 tf\ 05 ^P^Lfc^^^^P NL \cm& 

l 0 l 0 2 ] CHI li£^*/uPNL£i&Ifo*i£5i£ 



tti c^yzn Tm<os mtemm.fe&mnm<r>mm c 
*-!?*\ toi o m?<>ntmm^m®mv&m<omm 

C^yZf) -CbZ. TCP 1*01 6, 017 X&TfctZ 

4 K • 3t?^^>^fe( tab) i:J:9*S$iifc7- 

^t!l7^^ PCB1 fi±eTCP^yf 

PI*7W — A^vK^K'CfcO > v'-zwK^S 
H5o FC teT^^ibtsl&K&P CBli £{ia<D^ib 

0^pcbi 7 ? * b 2;* 

t?i)5o 77^b :/^FC£LTtt0lc^-?\fc5 

[0103] «TCP^«I»j|)> 01 6 tt^3Wi#« 

y^CHI ^v^^^uffi^^ic^^^^-^ 
^r-t y T^y >5r-v?TCP <D^f®«igSr^-^0-e^9 . 
01 7 tt^JxSrifcjfl^^/Vtf). *«T?tt*3S«»ia 

[0104] |^0lC*3V^. TTB l±ft«|slKCHI O 
A^^- E^-CfeD , TTMIi^«[sI^CHI 

HI r>f V ^^J' K P A D i5V>b(^)5 7 x ^ 

* 5 ^^Jx^o ^TTB, T 

^«it«R|gia^sf >^C HI O A^&t5ai^lcJtf£:u , 
*Bl*rt*^J:?IC-RT/TFTJEIteH».- «SIHIKS 
UPIC. ^^m^ACF«C<toT^a^^^P 

NLlcg^$^ 0 ^V^— ^TCPJi. *<n&im& 
NL {H3^«j^^GTMSrgttiUfc^a^P S 
VI *W> \zs**MzWfiLZ*lX&9 % ^oT^ 
aSS^^GTM( DTM) ttftHKPSvi aJv^^r 
-v?T C P c^/>t^< ^ t> cDX*m«^^U 

I o i o 5 ] bfi ntf}) >r^ k ^^-f 

P X^ICJ: t) ^-V 
^T C P t ±.mm®LS UB 2 <Dm\Cft&{Zis}) 3 — 

I o i o 6 ] « mmiBi&m&p cb 2 » ^sj^^s^p 

CB2 li. I c nyrxf^ tttt*0VH*fi*<flMt 
$tlTV^ a C (6lBtt@»fiKP C B 2 litt. 10(01 
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teX*"*-* [Hlte^^tflHllSS UP flX^Z 0 c 

[oio7] mm\mmm&LP cbi £ igi&CEji&g&p c 

[0108] « ftfi&^ts?*— 01 8 
&S0-c£>3 o 

[0109] SHDI^JS^b*S#^0^— ^K-Jr 
— ^ — A) , L CW^O^l PNLfci 

A\ S P B ttjfttttttiu LCB tt3*3fe#. 
RMttEJtfc. BLtt^^7^M)tf, LCAIt/< 

^&aW#«t*fifc<b *vC^~ -;VMDL asffl^A 

[0110] ^^3. — jVMD'L tt. i/^K^-^SH 

[011l]^^7^h ^LCAI1^^7^b 
^*«B L . 5fettftfiS P B %tttt«c. «ft#L C B ; 

o{B® Kgag£ Jxfc/^ * y << V ikmtK L 03fe£ . 3* 
ft#L C B % EMfeR M. ftlfcm&S P B l££ t) £c^® 
-e-m£'<iy 9 9 -< b . TfoS^^A'P N L 

[01121^^7-fh i*fBLl:i^ w<-*im 
&S&P C B 3-*qBK& ivt *59 . ' V * 9 h 

[0113] £U:. *»W«r«ffi^ft«U:a<5t*{Wej 
tt, r^7^^lt7^7r^->y =yflf 

7V^^TFTSr{WlXV«i«> ffiKtfy v-y =i ^ 
SMh^^^^. ^3yr>xAj:<OMOSil>7V 
MI M( Me t a 1 -I n t r i n s 
i c -me t a 1 ) />ft-K*©2 W*«fflV^ 

. w±»b-cs * . 

[0114] 

^ <Dmizmwm&it m?^^ ** «w«r*»ic» 



[ ■■«>nv«ii»i] 

[ mi ] *»7^r^- -^h y ? *m*7-m& 

®0*?£>5o 

[ ®2 1 tai <D3 -3 «o»fj»»^*5^5iifiR<o»f®0-e$, 

5o- 

[ 133 ] El tf>4 -4 ^IrS^illh?^^^ 

iff ^ft f t co#r@0-e;fe 5 o 

[ (34 ] 01 <05 -5 «)KIHc*5lt«»ar*»Cslg(o' 

8r®0-cfc* o 

[ ®5 ] &7&<*wrY y ? xmmn&m&zmm-r 

[ 1216 ] &«HC*3«B»«HF-. *«SIC^SP«|K»?-0«| 

[ (37 ] V-b W*GTMh#-b E^GL (OSJ^S 

22£^i-¥®£#ffl£>0"e*>5o 

[ 08 ] K WDTMi WittlDL 

»r®«>0T?*>5 o 
[ 09 ] _#»ftB»-?C T Mv 7-fyCBfcJ: 

0-e*>5o 

[ 0i o ] ^iwf^« y >*£(#7-T£ 

[ 01 1 ] *«^(07^f^ ^- v fxMxy-m 

[ 01 2 ] S^S UB 1 m<OXMA— C tOffiJSxm^:^ 

6« 

[013] SfcS UB 1 {MOX^D ~F (nWklMk^ 
[ 01 4 ] SfiSUBl WOXgLG— HtoSatxm^:^ 

5. 

[ 01 6 1 K»[IItt«:«*-r-5fta0»^yrCHI 365 

tr-iST C P <DBW«iS£^1-0-C£>* o 

[ 01 7 ] 7/^y-7rCP^i^ 

^-**g&#r®0-C&5 o 

[ 01 8 ] ffift*^^3.-/wo»»p^a0-efc6, 
[ 01 9 ] *&m<o77 *y?^b y V(01 
^^-r*0-e*>6o 

[ 02 0 ] 8Jaom##|6K 7bf^^^ v {R«tt3i8M 

[ flf«om) 
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Tstfamm. gi gt-^ m as 

PSV-ftBi, BM-«*i, LC-m TF 
T-»7^^^> g . d -i3mi8S. Cstg-VM 
AOF AO-Wt^^ G 



LCB"**{ts BL-/^^7-<hS*f, LCA- 

ft) c 




POL1 




[ B4 ] 

04 



Csta 



ED! 



_ 'SSSS/SSSSSSSSSSSSSSSSS* 



PL2 



SUB1 




GI 
AOF 



SUB1 




[ 06 ] 
g|6 



[ mi 5 i 
BUS 



CJ 




FC — 

TTB-f 



FGP in** ft SU£ 



■TTM 



pnl <*a**/t*jio 



[ 01 6 ] 

E16 



FC 



BF2 
BIN 



TCP 

~T chi (lattice •> 



/) pcbi trctioi&ttto 
FGP (7U-A^9>K/ty K) 



TTB 



BIN 

TTM *** 
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(a)V<S<M> rH-i 



[ lai 7 ] 
H17 



jjuuuLRruiruL 





(b) Vow 

(c>vd<d l-p 5 - l 4^s 4 EE 

WVc 
(e)Vs<U> 
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QL 




SUB1 



I mi 2 ] 

012 

r (A> 






(B) 




<Aom> 





SUB1 



(g) 

|rrox/t"y»(92ji 



SUB1 



SUB1 




SUB1 
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SUB1 |/JXy»j 




SU31 




PSV 



SUB1 



I 01 8 ] 



I 01 9 1 




BJ19 



lcw caa»^«) 



pcea 

PNt <*A»^**> 

spa cifciieo 
Lea 

RM iBUfim 




AS 
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(72)389i# m*. 

=PSIJR3KJBltTW3300««l tf^ttBS: 

(72)3B3!# /WH 



(72)3591# tSM £b 
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